
3* 



nm'jjmm^ 1 6 MAYJ0O^ cT/Ep 0 3 / 1 .j / 1 3 



I Office | 





INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
5 of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

Mn accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Signed 



Dated 




PRIORITY 

DOCUMENT 

cimvilTTED OR TRANSMITTED IN 



Best Available Copy 



nf tht* nonaTtmP.nt ofTWiHp. and TndustTV 




Patents Form 1/77 

Stents Act 1977 

(Rule 16) 



Request for grant of a patent 

(See the notes on the back of this farm. You con^so 
get an explanatory leaflet from the Patent Office to 
help you fill in this form) 




POO Q.0Q-Q228 425.7 




The Patent Office 

- 5 DEC 200Z Cardirf4>ad 
Newpor , 

Q^i^PlO 8QQ 




2. Patent application number 

(The Patent Office will fill in this pari) 



0228429.7 



-5 DEC 2002 



Full name, address and postcode of the NOVART1S AG 
or of each applicant L1CHTSTRASSE 35 

(underline all surnames) 4056 BASEL 




Name of your agent (If you have one) 

"Address for service* in the United 
Kingdom to which all correspondence 
should be sent 
(including the postcode) 




8 Is a statement of inventorship and of 
right to grant of a patent required in 
support of this request? (Answer 'Yes 9 if: 

a) any appUcant named in part 3 is not an 
inventor, or 

b) there is an inventor who is not named as 
an applicant, or 

c) any named appUcant is a corporate 
body. 

(see note (d)) 



Yes 



Patents Form 1/77 



Patents Form 1/77 



Enter the number of sheets for any of 
the following items you are filing with 
this form. Do not count copies of the 
same document 

Continuation sheets of this form 

Description 

Claim(s) 

• " Abstract 

Drawing(s) 



13 



7 



1 



10. If you are also filing any of the 

following, state how many against each 
item. 

Priority documents 

Translations of priority documents 

' Statement of inventorship and right 
to grant of a patent (Patents Form 

7/77) 

Request for preliminary examination 
and search (Patents Form 9/ 77) 

Request for substantive examination 
(Patents Form 1 0/ 77) 

Any other documents 
(please specify) 



One 



/ 



11. 



I/We request the grant of a patent on the basis of this 
application 



Signature 



B.A. Yorke & Co. 



Date 



05 December 2002 



12. Name and daytime telephone number 
of person to contact in the United 
Kingdom 



Mrs. J. Crook 
020 8560 5847 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether 
publication or communication of the invention should be prohibited or restricted under Section 22 of the Patents 
Act 1977. You wiU be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if 
you live in the United Kingdom, Section 23 of the Patents Act 1 977 stops you from applying for a patent abroad 
without first getting written permission from the Patent Office unless an application has been filed at least 6 
weeks beforehand in the united Kingdom for a patent for the same invention and either no direction prohibiting 
publication or communication has been given, or any such direction has been revoked. 
Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 
500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a 
separate sheet of paper and write a see continuation sheet" in the relevant partfs). Any continuation sheet 
should be attached to this form 

d) Once you have filled in the form you must remember to sign and date it 

e) For details of the fee and ways to pay please contact the Patent Office. 



Patents Form 1/77 



Case 4-32652P1/NFI 8027 ■ 

0 •DUPLICATE 

-1 - 



Organic Compounds 

The present invention relates to organic compounds, e.g. for use in high-throughput 
screening. 

A broad range of biological and high-throughput screening assay applications are based on 
selective detection of a target molecule, e.g. protein, by attachment of an appropriate label. 
This is usually achieved by incorporation of the label via an appropriate reactive group which 
allows selective reaction with certain groups on the target protein (e.g. reaction of a 
succinimidylester-activated dye with primary amines in the sidechains of a protein). However, 
such conventional labeling approaches may face several major drawbacks: firstly, depending 
on the amino acid sequence of the target protein, several groups may have the potential to 
react with the labeling reagent. This leads to the generation of a mixed population with 
random combinations of stoichiometries and incorporation sites. However, a majority of 
applications requires a homogeneous population of the molecules under investigation with 
defined stoichiometries and positions of the label. Secondly, the limited efficiency of most 
chemical reactions results in a certain percentage of remaining unreacted substance, which 
usually interferes with the measurement and should be quantitatively removed. As the 
biochemical properties of the molecule should preferably not be dramatically changed by the 
introduction of such modification, the separation of the two species by common biochemical 
methods is often not straightforward. Thirdly, each molecule requires its own, optimised 
labeling strategy. In today's HTS environment, where a vast number of target molecules 
need to be prepared in parallel, ideally based on a common approach, this forms a 
significant hurdle. 

We have now established a generic labeling technology for generating highly pure, e.g. 
100%, 1:1 labeled target protein or peptide, e.g. recombinant protein, applicable to virtually 
any desired label and target protein or peptide sequences. 

The approach according to the present invention is based on the specific ligation of a target 
) protein or peptide to a residue allowing the positioning of the label and separation from 
unreacted target protein or peptide. 
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ln one aspect the present invention provides a compound of formula 



A-Y-D-Y'-X-Y"-E I 



wherein 

A is an amino acid residue or a chemical reactive group, 
D is a label bearing residue, 

X is present and is a linker residue allowing cleavage of compounds of formula I to liberate 
A-Y-D-Y' fragment with Y and/or Y'being present or not, respectively, or is not present, 
Y, Y*. and Y" is/are present and independently of each other are a spacer residue or Y 
and/or Y'and/or Y" is/are not present, and 
E is an affinity tag residue. 

"Residue" is understood to be a chemical item, e.g. an amino acid residue in case of A, 
which is bound to one or more other chemical items, e.g. D in case of A or Y and Y or Y' in 
case of D. 

A is an amino acid residue or a reactive chemical group. In a preferred aspect the amino 
acid residue is a cysteine residue and the reactive chemical group is one selcted from the 
group consisting of thioester, aldehyde, maleimide, vinyl and haioalkylcarbonyl. 

D is a label bearing residue, preferably an (oligo)peptide bearing a label, e.g. a dye label, 
preferably a fluorescent dye label. 

X is a linker residue originating from groups known to be useful as linkers in combinatorial, 
peptide or oligonucleotide chemistry which comprise the ability to covalently bind to D, 
Y'and/or E. Such linkers include e.g. photocleavable linkers (= a linker cleavable by light, 
also called light labile linker), chemically cleavable linkers like e.g. base labile, preferably 
acid labile linkers, enzyme-cleavable linkers, redox-labile linkers and masked linkers, e.g. 
benzyl, benzhydryl, benzhydrylidene, trityl, xanthenyl, benzoin, silicon or allyl based linkers. 
Conventionally a photocleavable linker may carry e.g. a nitroaryl group, such as e.g. 4-alkyl- 
5-nitro-benzoyl or a-methyl-6-nitroveratryl groups. An acid cleavable linker may comprise a 
Rink Amide (RAM) or very acid labile 2-chlorotitryl linker. Such linkers are known and may be 
prepared as appropriate. 

X may also not be present. When X is not present the affinity tag residue is in a preferred 
aspect a tag which binds reversible to a support material, e.g. a solid phase. 
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E is an affinity tag which may bind either reversibly or more or less irreversibly to a support 
material, e.g. a solid phase, preferably a coated (solid) support material. The affinity tag 
comprises preferably a substance selected from the group consisting of amino acid 
sequence, preferably 4 to 10 amino acids, amino acid and biotin. The support matenal 
5 preferably comprises a substance selected from the group consisting of amino acid chelating 
agent, e.g. nickel-ion, anti-amino acid sequence (= complementary to the amino aad 
sequence of the affinity tag), avidin and streptavidin. In a preferred aspect the following 
pairs for substances are comprised in the affinity tag and in the support material: FLAG 
(=DYKDDDDKGK) - anti-FLAG antibody, 
1 0 His 6 - Ni 2 *-NTA, biotin - avidin or biotin-streptavidin. 

Y and/or T and/or Y " is/are present and independently of each other are a spacer residue. 
A spacer residue e.g. should facilitate the control of cleavage of the linker, thereby 
separating e.g. the A-D fragment of a compound of formula . or separating the linker more 
efficiently from the rest of the compound. Preferably the spacer residue originates from 
substances known to be useful as spacer residues in combinatorial, pept.de and 
oligonucleotide chemistry, with the ability to bind, e.g. covalently, to A, D, X and/or E, 
respectively. A spacer residue can also be comprised in the label bearing residue D and 
therefore may also have the ability to bind to any binding partner of the label bearing res.due 
D in a preferred aspect the spacer residue Y" is present, e.g. a spacer residue between the 
cleavable linker and the affinity tag is present. A spacer comprises a natural or synthetic 
amino acid or a long chain substance like e.g. aminoalkyl, aminoaikoxy, aminoalkylcarboxyl.c 
acid or aminooxa-alkvlcarboxylic acid containing group, preferably the spacer res.due Is 
diaminoa.kyl, glycine, M^nine, 4-aminobutyric acid or 8-amino-3,6,^ioxaoctanoic aad. The 
spacer may be present in single or multiple copies. The spacer may comprise solubuhty 
enhancing residues and/or hydrophilic residues. 
Y and/or Y and/or Y" may also not be present. 

The target protein or target peptide is the molecule which is to be labeled. It may be any 
(bio)chemical substance comprising amino acids, such as e.g. a receptor molecule, an 
enzyme, an antigen, an antibody or any other substance of interest. The target protein or 
target peptide can be isolated from a biological source or can be chemically or recomb.nantly 
produced. For binding (ligating) the protein or peptide to a compound of formula I an am.no 
acid residue, e.g. a cysteine, may be introduced into the target protein or target pept.de by 
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methods as conventional, e.g. by chemical or recombinant methods or, such cysteine may 
be already present. 

The binding (ligation) of a target protein or target peptide to a compound of formula I can be 
carried out according to methods as conventional. E.g. ligation can be achieved by reaction 

a) of a C-terminal thioester of a target protein or target peptide with an N-terminal cysteine 
as the chemical reactive group in A (see e.g. figure 1), 

b) of a thioester of a cysteine containing residue in A with an N-terminal cysteine containing 
target protein or target peptide, or 

c) of a cysteine containing target protein or target peptide (C-terminal or within the protein or 
peptide) via maleimide to a cysteine containing residue in A of a compound of formula I. 

In providing a compound of formula I it is possible to have any target protein or target petide 
1:1 labeled. With an affinity tag coupled e.g. via a cleavable linker to the labeled target 
protein or target peptide, a labeled compound may be separated from unlabeled compound 
in that the labeled compound is bound to an affinity support whereas the unlabeled 
compound is not bound. After cleavage of e.g. the linker X only labeled target protein or 
target peptide are obtained as e.g. products obtained from coupling (ligation) of target 
protein or target peptide to a compound of formula I. 

In another aspect the present invention provides a method for identifying an agent that 
modulates the activity or characteristic of a target protein comprising: 

a) providing a compound of formula I, 

b) providing a target protein or a target peptide, 

c) coupling the compound of a) to a target protein or target peptide of b) so that a coupled 
product is obtained, 

d) contacting the coupled product with a candidate compound, which is expected to 
modulate the activity or characteristics of the target protein or target peptide, 

e) measuring a signal in the absence and in the presence of a candidate compound and 
determining whether there is a difference in the measured signals, and 

f) choosing an agent determined in a) to e), e.g. for use as a pharmaceutical. 

A candidate compound includes compound(s)(libraries) from which its influence on the target 
protein or target peptide can be determined. Compound (libraries) include for example 



Case 4-32652P1/NFI 8< 



iO^ 



.5. 



10 



oligopeptides, polypeptides, proteins, antibodies, mimetics, small molecules, e.g. low 
molecular weight compounds (LMW's). 

An agent is a compound which modulates, e.g. inhibits, the activity or influences the 
5 characteristics of a target protein or target peptide. 

An agent is one of the chosen candidate compound. An agent includes one or more agents. 

in another aspect the present invention provides the use of a compound of formula I in a 
high-throughput screening assay. 

In a further aspect the present invention provides a kit comprising a compound of formula I 
and instructions for using the kit. 

Said kit may further comprise a substantial component including an appropriate environment 
15 of a sample to be tested and, e.g. appropriate means to determine the effect of a candidate 
compound in a sample to be tested. 

in still another aspect the present invention provides a method for identifying an agent that 
modulates the activity or characteristics of a target protein or peptide comprising the use of a 
20 compound of formula I, e.g. in an assay of the present invention. 

Description of the FIGURES: 

Figure 1: Schematic representation of a compound of formula I comprising a chemical 
reactive group (A), a label bearing residue (D). a linker residue (X) and an affinity tag (E) for 
25 generic C-terminal, 1 :1 labeling of a target protein. 

Figure 2: Transesterification reaction between the C-terminal thioester of a target prote.n 
and the N-terminal cysteine containing compound of formula I (a) and intramolecular S-N 
Acyl shift resulting in the formation of a stable amide bond (b). 

Figure 3: A specifically applied design of a compound of formula I comprising an N-term.nal 
30 cysteine as the chemical reactive group (A), a lysine branchpoint for dye attachment (D). a 
photocleavable linker (X) and a C-terminal aff.nity.tag (E), e.g. Biotin. His 6 . FLAG. The 
compound can further contain a hydrophiiic spacer of variable length (e.g. 8-am.no-3,6- 
oxaoctanoic acid). 

Figure 4: Formula of the compound of example 4. 



Case 4-32652P1/NFI £027 



r ^^2 



6 



Figure 5: LC/ESI-MS of the purified compound of example 4. 
Figure 6: Formula of the compound of example 16 



In the following examples all temperatures are in degree centigrade and are uncorrected. RT 

means room temperatures. 

The following ABBREVIATIONS are used: 



ADO spacer 
Alexa488-maleimide 

10 Cys 

Cy5-maleimide 

DTT 
DIC 
15 DIPEA 
FF 

FLAG 
His 6 
HOBt 
20 HTS 
HuR 

Hu-syndrome 
HuR12 
LC/ESI MS 
25 2-MESNA 
NTA 
PyBop 

RAM 
30 RP-HPLC 
TBTU 

TMR-maleimide 



8-amino-3,6-dioxaoctanoic acid (Neosystem) 

reactive maleimide derivative of fluorescent dye Alexa488™ 

(Molecular Probes) 

cystein 

reactive maleimide derivative of fluorescent dye Cy5 

(Amersham Pharmacia Biotech) 

dithiothreitol 

N,N'- diisopropylcarbodiimid 
diisopropylethylamin 
fast flow 

DYKDDDDKGK amino acid sequence in one letter code 

hexa-histidine 

1 -hydroxybenzotriazol 

high throughput screening 

Hu antigen R (antigen present in patients with Hu-syndrome) 
paraneoplastic encephalomyelitis sensory neuropathy 
variant of HuR antigen 

liquid chromatography/electrospray injection mass spectrometry 
2-mercaptoethanesulfonic acid 
nitrilotriacetic acid 

(benzotriazol-l-yloxy)-tripyrrolidinophosphoniumhexafluoro- 
phosphate 

Rink Amide (type of resin esp. useful in solid phase techniques) 
reversed phase HPLC 

O-tbenzotriazol-l-yO-N^.N'.N^tetramethyluroniumtetra- 
fluoroborate 

reactive maleimide derivative of fluorescent dye 
Tetramethylrhodamine (Molecular Probes) 
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EXAMPLES 

1 . Compound of formula I (peptide reagent): 

In the following examples a compound of formula I. e.g. a peptide reagent, is defined as a 
compound (also called construct) comprising the following structures: A which comprises a 
chemical reactive group, D as a label bearing residue, an affinity tag E, optionally a linker 
residue X and optionally spacer residues Y and/or Y and/or Y ' between A and/or D and/or 
X Suitable reagents (as given in e.g. figure 3, also without a variable spacer residue) w.th 
peptidic backbone as the label bearing residue D are prepared by stepwise synthesis on 
solid support (e.g. Tentagel-S-RAM-resin) using general peptide coupling chemistry w.th 
DIC/HOBt or TSTU/DIPEA activation and protected or modified amino acids (see e.g. Chan 
W and White P.D., Basic procedures: Fmoc solid phase synthesis, A practical approach. 41- 
76 200 New York, Oxford University Press). Protected aminoalkoxycarboxylic acids or e.g. 
aminoalkyl-nitroaryl-alkoxycarboxylic acids are introduced as additional spacer residues Y, 
Y'and/or Y" or as cleavable linker residue X. Selective deprotection allows introduction of 
fluorescent dyes as carboxylic acid with PyBop/DIPEA activation or as activated esters .nto 
side chains. A crude compound of formula i (peptide reagent) is obtained in cleaving off from 
the solid support where the compound is synthesised. The crude compound or reagent can 
be further purified, e.g. chromatographically. 

2. GENERAL SCHEME for labeling of a target protein or target peptide and purification 



of the labeled protein or peptide: 

a) The target protein or target is prepared e.g. in the IM PACT™-CN^r IMPACT - TWIN 
System [New England Blolabs], whloh generates a native but thioester-activated C-termmus 
of the protein or peptide. 

25 b) Transesterification of the generated C-terminal thioester with the N-terminal cystein of an 
appropriately selected compound of formula I (peptide reagentl) occurs by nucleoph.l.c 
attack of the sulfur of the Cys-SH group to the carbon in the thioester group (see figure 2a). 
The unstable peptide reagent-protein thioester or peptide reagent-peptide thioester 
intermediate is drawn out of equilibrium by an intramolecular shift to a stable native am.de 

30 bond (figure 2b). which (i) shifts the equilibrium towards the fusion product and allows a 
nearly quantitative reaction and (ii) directs the ligation towards exclusive reaction with an 
N-terminal cystein. 

c) Unreacted peptide reagent is removed, e.g. by size exclusion chromatography or by 
dialysis. 
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d) Remaining unlabeled target protein or target peptide is removed by affinity 
chromatography using the affinity tag of the compound of formula I (peptide reagent). This 
can be based on a reversible affinity interaction such as His 6 with Ni 2 * or an "irreversible" 
interaction such as biotin with streptavidin or avidin, or a direct covalent bond to a solid 

5 support. 

e) Labeled protein or labeled peptide is recovered from the affinity column and the affinity 
tag is removed by specific cleavage of the linker, either by photophysical or by chemical 
means. 

f) optionally hydrophilic spacing residues of variable length are present between e.g. the 

10 cleavable linker and the affinity tag for e.g. optimization of positions and solubility properties. 

3. Labeling of the protein HuR12 as a target protein: 

For site-specific labeling of the C-terminal thioester of HuR12 a chemically highly stable 
thioester is generated with 2-MESNA. Accordingly, LC/ESI MS reveals more than 98% of the 
15 protein being still present as C-terminal thioester after several purification steps (affinity 

chromatography, preparative RP-HPLC, lyophilization). In contrast, thioesters prepared with 
DTT are already hydrolysed to more than 60% after analogous treatment. 
The procedure is typically performed as follows: 

a) Coupling of HuR12-2-MESNA to e.g. a substance of example 4 (see figure 4) at a 
20 peptide reagent-to-target protein ratio between 5:1 and 25:1 and pH 8.0 in presence or 

absence of 50mM 2-MESNA for 15 hours at 4°C, protected from light. 

b) Purification 

Unbound peptide reagent is removed by gel filtration (e.g. BioRad DG10 columns) and 
unlabeled target protein is removed via immobilisation of the affinity tagged protein to 
25 Streptavidin Sepharose FF [AP Biotech]. 

c) Cleavage of the linker 

Labeled target protein is recovered by in-column photocleavage of the linker residue for 60 
min at 365 nm, 3 mW/cm 2 [UV Stratalinker 1800] in a glass vial and under stirring. 

30 A 1 :1 labeling stoichiometry and >99% purity for the labeled protein is confirmed by LC/ESI- 
MS (figure 5) and RP-HPLC analysis, whereas CD-spectroscopy reveals that the secondary 
structure of the protein is not affected by the affinity tag as compared to the CD-spectrum of 
the unlabeled protein (see figure 6). 
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According to the method as described in example 1 or 2, but using the appropriate starting 
materials, the following compounds are obtained: 



Example 
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Example 16: 

Compound of example 16 Is obtained and coupled to a target protein as follows: 

a) the target protein is provided in native form as a thioester at the C-terminus. 

b) A peptide reagent as described in example 1 but with a maleimide group as the reactive 
group instead of the cysteine residue is coupled to a) so that a stable thioether is formed 
(see figure 7). 
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Patent claims 

1. A compound of formula 

A-Y-D-Y'-X-Y"-E I 

5 wherein 

A comprises a chemical reactive group, 
D is a label bearing residue, 

X is present and is a linker residue allowing cleavage of compounds of formula I to liberate 
A-Y-D-Y' fragment with Y and/or Y* being present or not, respectively, or X is not present, 
10 Y and/or Y' and/or Y" is present and independently of each other is a spacer residue or Y 
and/or Y'and/or Y" is not present, and 
E is an affinity tag residue. 

2. A compound of formula I according to claim 1 wherein the chemical reactive group is one 
15 selected from the group consisting of amino acid residue, e.g. a cystein residue, thioester, 

aldehyde, maleimide, maleimido-carboxylic acid, vinyl and haloalkyicarbonyl. 

3. A compound according to claim 1 or 2 wherein the label bearing residue D is an amino 
acid or a peptide bearing a label, e.g. a fluorescent dye label. 

20 

4. A compound according to any one of claim 1 to 3 wherein the linker X is present and is a 
photocleavable linker, e.g. a nitroaryl containing linker, or a chemically cleavable linker, 
preferably an acid labile linker. 

25 5. A compound according to any one of claims 1 to 4 wherein the spacer residue comprises 
an amino acid, aminoalkyl, aminoalkoxy, aminoalkylcarboxylic acid or aminooxaalkyl- 
carboxylic acid. 

6. A compound according to any one of claims 1 to 5 wherein the affinity tag E binds 
30 reversible or irreversible to a solid support. 

7. A compound according to any one of claims 1 to 6 wherein the affinity tag E comprises a 
substance selected from the group consisting of amino acid, (oligo)peptide, biotin and 
combinations thereof and the solid phase is a substance selected from the group consisting 
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of amino acid chelating agent, anti-(oligo)peptide of the affinity tag. avidin. streptavidin and 
combinations thereof. 

8. A method for identifying an agent that modulates the activity or characteristic of a target 
5 protein or target peptide comprising: 

a) providing a compound according to any one of claims 1 to 7, 

b) providing a target protein or a target peptide, 

c) coupling the compound of a) to a target protein or target peptide of b) so that a coupled 
product is obtained, 

10 d) contacting the coupled product with a candidate compound, which is expected to 
modulate the activity or characteristics of the target protein or target peptide, 

e) measuring a signal in the absence and in the presence of a candidate compound and 
determining whether there is a difference in the measured signals, and 

f) choosing an agent determined in a) to e), e.g. for use as a pharmaceutical. 



15 



9. An assay for high throughput screening comprising a compound of claim 1 . 

10. A kit comprising a compound according to any one of claim 1 to 7 and instructions for 
using the kit. 



20 
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Abstract 

5 A compound of formula 

. A-Y-D-Y'-X-Y "-E I 
wheren A, D, X, Y, Y\ Y" and E have the various meanings as described. 

10 

IL/4-Dec-2002 

15 
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